1.. Introduction {#S0001}
================

Previous research has revealed that child abuse may have a lifelong and profound impact on physical health (Afifi et al., [2007](#CIT0001); Felitti et al., [1998](#CIT0015); Widom, Czaja, Bentley, & Johnson, [2012](#CIT0053)). However, the pathways involved in this relationship are not fully understood. Several factors may be involved, such as pathophysiological responses to stress reactions, environmental, behavioural and psychological pathways (Heim, Ehlert, Hanker, & Hellhammer, [1998](#CIT0027), Kendall-Tackett, [2002](#CIT0032)). Posttraumatic stress reactions (PTSR) have consistently been found to relate to physical health and have previously been shown to be an important mediator in the relationship between trauma exposure and physical health complaints (Bugge et al., [2017](#CIT0009); Wachen et al., [2013](#CIT0050)). A shared pathophysiological mechanism of hypothalamic-pituitary-adrenal (HPA) and the sympathetic-adrenal-medullary (SAM) stress axes giving rise to both PTSR and physical health problems has been postulated, although behavioural and psychological risk factors are also likely to contribute (Boscarino, [2004](#CIT0008); Gupta, [2013](#CIT0024); Heim et al., [2000](#CIT0028)). It is uncertain whether PTSR after child abuse follow the same path to physical health problems as for other types of trauma, nor do we know whether the potential effects of different child abuse types follow the same pathway leading to poor physical health. This study sought to explore these gaps.

1.1.. Child abuse and physical health {#S0001-S2001}
-------------------------------------

The literature on the association between child abuse and physical health consistently shows findings of higher levels of physical health complaints among adolescent and adult victims of child abuse, such as abdominal and musculoskeletal pain, headaches and dizziness (Afifi et al., [2007](#CIT0001); Annerback, Sahlqvist, Svedin, Wingren, & Gustafsson, [2012](#CIT0004); Bonvanie, van Gils, Janssens, & Rosmalen, [2015](#CIT0007); Felitti et al., [1998](#CIT0015); Tietjen et al., [2014](#CIT0046), Widom, Czaja, Bentley, & Johnson, [2012](#CIT0053)). Further, it is established that the total burden of child abuse experienced may influence physical health in a dose--response pattern, with more physical health problems associated with a higher number of child abuse types experienced (Afifi et al., [2016](#CIT0002); Clemens et al., [2018](#CIT0011); Felitti et al., [1998](#CIT0015)). Child abuse comprises a variety of different abuse exposures, but studies looking at the separate types of abuse, and their associations with physical health are lacking. In the current study, we use the World Health Organization's (WHO's) definition of child abuse, including physical abuse, sexual abuse, emotional abuse, neglect and witnessing parental intimate partner violence (IPV) (Krug, Dahlberg, Mercy, Zwi, & Lozano, [2002](#CIT0035)). The various types of abuse do not necessarily have the same impact on long-term physical health (Clemens et al., [2018](#CIT0011); Diaz, Simantov, & Rickert, [2002](#CIT0014); Lamers-Winkelman, De Schipper, & Oosterman, [2012](#CIT0036)), but research into these matters is sparse. The literature suffers from an overemphasis of studies on physical and sexual abuse, and we know less about how emotional abuse, neglect and witnessing parental IPV relate to physical health. Moreover, it is well known that the various types of child abuse often, but not always, overlap (Herrenkohl & Herrenkohl, [2009](#CIT0029)). Hence, victims of child abuse range from individuals who have experienced a single violent event to individuals who have been exposed to multiple child abuse types over time. Research is thus needed to explore pathways between child abuse and physical health and to determine whether the pathways are the same for the different types of abuse.

1.2.. Child abuse and posttraumatic stress reactions {#S0001-S2002}
----------------------------------------------------

PTSR are common psychological sequelae after experiencing a highly threatening traumatic event, such as child abuse. Certain characteristics of the abuse, such as the duration and chronicity, the involvement of threat or force, and feelings of guilt and shame, have been previously shown to predict PTSR (Cloitre et al., [2009](#CIT0012), Kearney, Wechsler, Kaur, & Lemos-Miller, [2010](#CIT0031)). These characteristics may be features of many types of child abuse, including the less studied types of child abuse, such as emotional abuse, neglect or witnessing parental IPV (Dias, Sales, Mooren, Mota-Cardoso, & Kleber, [2017](#CIT0013), Graham-Bermann, De Voe, Mattis, Lynch, & Thomas, [2006](#CIT0022); Spinazzola et al., [2014](#CIT0040), Widom, [1999](#CIT0052)), indicating that different types of child abuse may have similar psychological consequences, which may, in turn, impact the later development of physical health complaints.

1.3.. PTSR and physical health {#S0001-S2003}
------------------------------

PTSR have consistently been associated with a broad spectrum of physical health problems in adult trauma survivors, such as musculoskeletal bodily pain, gastroenterological and cardiovascular symptoms (Asnaani, Reddy, & Shea, [2014](#CIT0005); Bugge et al., [2017](#CIT0009); Gupta, [2013](#CIT0024); Harder et al., [2011](#CIT0026)). In the context of trauma exposure, researchers have suggested a neurobiological pathway linking PTSR to physical health problems, suggesting that PTSR activate the body's stress regulation system, leading to both over- and underactivation of systems controlling immune and inflammation responses (Kearney et al., [2010](#CIT0031)). Hence, these pathophysiological stress responses are likely to have a unique direct effect on physical health outcomes. Some of the key features of PTSR, including hyperarousal, reexperiencing and avoidance, have previously shown independent effects on physical health outcomes (Asnaani et al., [2014](#CIT0005); Harder et al., [2011](#CIT0026)). Hyperarousal symptoms, such as impaired sleep, fear, exaggerated startle response, negative thoughts and irritability are key features of PTSR and have previously been associated with increased inflammatory responses (Boscarino, [2004](#CIT0008); Lindqvist et al., [2017](#CIT0038)). Results from these studies suggest that individuals with PTSR may be at risk of autoimmune diseases and inflammatory disorders. Reexperiencing symptoms of PTSR may manifest as physical sensations, such as pain, nausea, dizziness, trembling, and tachycardia, which can be misinterpreted to be of somatic origin and may contribute to the child abuse victim's perception of poorer physical health. Moreover, PTSR-related sleep disturbances adversely impact self-perceived physical health, quality of life and daily functioning (Germain, Buysse, & Nofzinger, [2008](#CIT0020); Gupta, [2013](#CIT0024); Krakow et al., [2002](#CIT0034)). Further, health risk behaviour following PTSR may represent a potential pathway linking PTSR with physical health outcomes. Victims of child abuse, in their effort to cope with posttraumatic stress reactions and regulate negative emotions, are at risk of engaging in health risk behaviours, such as alcohol and substance use (Hannan, Orcutt, Miron, & Thompson, [2017](#CIT0025)). Such health risk behaviours may have an independent, negative effect on physical health. Moreover, PTSR-related avoidance or emotional numbing, including social withdrawal and loneliness, may also lead to isolation and physical inactivity, which may, in turn, lead to physical health complaints and self-reported poor health status in adolescents and young adults (Granger, Williams, Di Nardo, Harrison, & Verma, [2017](#CIT0023), Thoresen, Aakvaag, Strøm, Wentzel-Larsen, & Birkeland, [2018](#CIT0044)).

In summary, there is literature suggesting that PTSR may represent one important pathway between child abuse and later physical health complaints. To our knowledge, this is the first study that aims to estimate the potential indirect effect of PTSR on the association between child abuse and physical health complaints in adolescents and young adults. Further, there is a knowledge gap regarding whether such a pathway may exist across abuse types or is restricted to specific child abuse types. Therefore, we investigated different child abuse types separately and in combination with other child abuse types. Exploring the pathways between child abuse and physical health complaints may be important to understand why some victims of child abuse develop physical health problems in adolescence or young adulthood. New knowledge in this area may have implications for clinical interventions in the medical follow-up of victims of child abuse, as well as for the medical assessment of physical health complaints. Further, such knowledge may be important for the prevention of the early onset of physical health complaints among victims of child abuse.

1.4.. Aims {#S0001-S2004}
----------

The current study investigated a model of PTSR as a possible mediator linking child abuse with physical health complaints in adolescence and early adulthood. Using a population-based study sample comprising adolescents and young adult victims of child abuse and unexposed matched controls, we also explored this relationship for the different child abuse types (physical, sexual, emotional abuse, neglect and witnessing parental IPV), in combination with other abuse types and in isolation.

2.. Methods {#S0002}
===========

2.1.. Participants {#S0002-S2001}
------------------

The data in this study was drawn from a two-wave general population study on violence and its long-term consequences. Wave 1 focused on studying the prevalence of exposure to violence in different age groups, and the second wave focused more extensively on health consequences. Wave 1 included two samples randomly drawn from the Norwegian Population Registry: an adult sample (n = 4527, response rate 42.9%, age range 18--75) and an adolescent sample (n = 2062, response rate 61.7%, age range 16--17 years) (Thoresen, Myhre, Wentzel-Larsen, Aakvaag, & Hjemdal, [2015](#CIT0045)). Wave 2 was a follow-up survey of a subselection of adolescents and young adults from wave 1, constituting 506 cases with reports of child abuse (\<18 years) and 504 unexposed controls. Wave 2 of the study focused on revictimization and health-related consequences of abuse, such as physical health complaints. The recruitment process for wave 2 started by contacting the youngest participant from wave 1 with an affirmative answer on any of the questions of exposures to child abuse before age 18. For each case included in wave 2, a matched control by age and sex from wave 1 was included. Recruitment of participants ended when a pre-specified quota of participants (506 cases and 504 controls, n = 1010) was reached, which constituted the current study sample. Mean age was 20.9 years (SD 5.3), and 59.7% were females (n = 603). Most of the study participants (n = 960, 95.0%) were of Nordic origin. Cases had a significantly poorer self-perceived financial situation than controls. A detailed sample description of wave 2 participants is published elsewhere (Strom, Hjemdal, & Myhre et al., [2017](#CIT0043)). With respect to attrition from wave 1 to wave 2, our final sample included 1010 participants, which was 39.6% of the participants who we initially attempted to reach. Previously published attrition analyses between respondents and non-respondents showed minor differences concerning age, sex and sociodemographic characteristics. The majority of subjects lost to attrition comprised unreachable individuals without reports of child abuse exposure at wave 1 (Strom et al., [2017](#CIT0043)).

2.2.. Procedure {#S0002-S2002}
---------------

Data collection was conducted by telephone interview by the professional data collection agency Ipsos. Before the first wave, a postal information letter about the survey was sent to potential participants about a week in advance, and participants were subsequently called and asked to give oral consent to participate. We used computer-assisted telephone interviews (CATI) using a detailed assessment of different exposures to child abuse with varying severity and duration. The study was approved by the Norwegian Regional Committee for Medical and Health Research Ethics (Oslo, Norway).

2.3.. Measures {#S0002-S2003}
--------------

Exposure to child abuse was retrospectively assessed in wave 1. Inclusion in the case group required exposure to at least one of the following child abuse types before age 18: physical abuse, sexual abuse, emotional abuse, neglect and witnessing parental IPV. Except for sexual abuse, we only assessed child abuse from a parent or another caregiver.

Exposure to physical abuse was defined as an affirmative answer to one or more of the following items: (1) pinched hard, (2) shaken or pushed violently, (3) hit with a flat hand, (4) hit with a fist or a hard object (5) kicked, (6) beaten, or (7) physically attacked in other ways (Kilpatrick et al., [2003](#CIT0033); Straus, Hamby, Boney-McCoy & Sugarman, [1996](#CIT0042)). Exposure to child sexual abuse was defined as an affirmative answer to any of the following items: (1) sexual abuse before age 13 (any form of sexual contact by someone who was at least five years older), (2) forcible rape (including intercourse, oral sex, anal sex, having fingers or objects put in the vagina or anus by use of physical force or threats), or (3) other forms of sexual contact before age 18 (including unwanted sexual contact while intoxicated), having been subject to fondling or touching of the genitals using physical force or threats, having been pressured into sexual acts or other, unspecified types of sexual assault (Kilpatrick et al., [2003](#CIT0033); Tjaden & Thoennes, [1998](#CIT0048)). To assess emotional abuse, respondents were asked if they were repeatedly ridiculed, put down, ignored or told that they were not good by their parents or caregivers during childhood (Goodman, Corcoran, Turner, Yuan, & Green, [1998](#CIT0021)). An affirmative answer was defined as exposure to emotional abuse. Child neglect included one question on physical neglect and one question on emotional neglect. Participants ranked their answers on a five-point scale from 'never' to 'very often or always' in response to questions asking how often they had been taken care of and protected in their family of origin (physical neglect) or how often they felt loved (emotional neglect) (Centers for Disease Control and Prevention, [2014](#CIT0010)). Responding with 'never', 'seldom' or 'sometimes' to one or both questions were defined as exposure to neglect. Exposure to witnessing parental IPV was defined as seeing or hearing violence between parents in which one of the parents had been slapping, hitting with the fist or an object, kicking, strangulating, or otherwise physically attacking the other parent (Kilpatrick et al., [2003](#CIT0033)). Control variables included wave 1 data on age, sex and national background (none versus one or both parents born within the Nordic countries).

The mediator variable (wave 1), PTSR over the past month, was measured by the abbreviated PCL-6 checklist. This measure has shown adequate psychometric properties for screening purposes in primary care (Lang & Stein, [2005](#CIT0037)). Participants were asked to rate on a five-point scale ranging from 0 (not at all) to 4 (extremely) how much they had been bothered by the following symptoms in the last month: Repeated, disturbing memories, thoughts, or images of a stressful experience from the past; feeling very upset when something reminded you of a stressful experience from the past; avoidance of activities or situations because of reminders of a stressful experience from the past; feeling distant or cut off from other people; feeling irritable or having angry outbursts; and difficulty concentrating.

Cronbach's alpha was 0.84.

To measure physical health complaints (wave 2), we applied the Children's Somatic Symptoms Inventory (CSSI-8), which is an abbreviated version of the Children's Somatization Inventory (CSI-24) (Walker, Beck, Garber, & Lambert, [2009](#CIT0051)). In collaboration with the authors of the original instrument, eight items were selected to represent multiple bodily systems and bodily pain. Participants were asked to rate the severity of each of the symptoms during the past month on a scale ranging from 0 (not bothered) to 3 (very much bothered). The items covered stomach pain, headache, back pain, arm or leg pain, faintness or dizziness, rapid heartbeat, nausea and weakness. Cronbach's alpha was 0.77.

Missing values in the dataset were minimal. In the entire dataset, only nine persons (0.89%) had missing values for any of the items covering child abuse, and one person had missing data for ethnicity (0.09%). When creating mean scores for PCL-6 and CSSI-8, missing items were handled by the half-rule (the mean of the observed items when at least half of the items were observed). For PCL-6, only two participants had missing data for one of the items, and for CSSI-8, only three items had missing values. Hence, we were able to create mean scores for both scales for all participants.

2.4.. Data analysis {#S0002-S2004}
-------------------

A Pearson moment correlation was computed to assess the relationship between the mean score variables of posttraumatic stress reactions and physical health complaints.

To study whether PTSR mediated the relationship between child abuse and physical health complaints, we applied causal mediation analysis (Imai, Keele, & Tingley, [2010](#CIT0030)). Causal mediation analysis is a statistical procedure for estimating indirect (mediated) effects and direct effects in a setting when causality of the relationships has been assumed. The average direct effect (ADE) refers to the effect of the exposure variable (differences in physical health complaints between exposed and unexposed), not mediated via PTSR, keeping the mediated pathway fixed. The indirect effect or the average causal mediation effect (ACME), represents the effect mediated via PTSR. We first assessed the potential direct and indirect effect (through PTSR) of child abuse on physical health complaints contrasting cases to controls ([Figure 1](#F0001)) (Walker et al., [2009](#CIT0051)). This strategy, however, may mask large differences between abuse types. Therefore, we added analyses of each abuse type occurring in isolation, and in combination with other abuse types. The results are shown as effect estimates, representing the difference in units for physical health complaints between the cases and controls. Further, we also estimated the mediated and direct effects as proportions of the total effect, given in percentages. To evaluate the mediating effect of PTSR on physical health complaints according to child abuse type, causal mediation analyses were conducted for each of the five studied child abuse types: the abuse type reported in isolation (no additional exposure to other abuse types) and the abuse type when reported in combination with other abuse types.10.1080/20008198.2019.1608719-F0001Figure 1.*N = 1009*. The average direct effect of child abuse on physical health complaints and the average causal mediation effect linking PTSR to physical health complaints (value of ρ ≤ 0.56).

In a causal mediation analysis, one should only adjust for possible confounders occurring simultaneously or preferably before the exposure. Therefore, we only adjusted for age, sex and ethnicity. A central assumption in causal mediation analysis is sequential ignorability, a strong untestable assumption including the assumption that there are no unmeasured confounders, assuming that all confounders are included in the model. Although sequential ignorability is untestable, it is possible to perform a sensitivity analysis of the robustness of the results to deviations from this assumption. The sensitivity analysis includes a parameter ρ that measures the deviation from sequential ignorability. Technically, ρ is defined as the correlation between error terms in the submodels for the outcome and the mediator upon which the causal mediation analysis is based. Sequential ignorability implies that ρ = 0. When the estimates of ACME or ADE maintain the same sign for a wide range of values of ρ, the robustness of the causal mediation analysis is considered to be good. IBM SPSS Statistics Software version 25 was used to estimate Pearson's correlation coefficients. For causal mediation analyses, the R package *mediation* version 3.4.4 was used (Tingley, Yamamoto, Hirose, Keele, & Imai, [2014](#CIT0047)). Confidence intervals in the causal mediation analyses were computed by the bootstrap BC~a~ procedure using 10000 replications.

3.. Results {#S0003}
===========

Overall, adolescents and young adults with reports of child abuse had a higher level of physical health complaints (M (SD) = 0.51 (0.48) versus 0.34 (0.34), *p \< 0.001*) and of PTSR (M (SD) = 0.60 (0.75) versus 0.22 (0.39), *p \< 0.001*) than unexposed controls. There was a moderate positive correlation between the variables measuring physical health complaints and PTSR (r = 0.599, N = 1010, *p \< 0.001).*

We found that PTSR almost fully mediated the relationship between child abuse and physical health complaints in adolescents and young adults ([Figure 1](#F0001)), with the ACME accounting for 85.0% of the total effect. The total effect was 0.17 (95% CI: 0.12, 0.22, *p = 0.001*), representing the sum of the ADE and the ACME. The ADE (all effects other than the one mediated through PTSR) between child abuse and physical health complaints was insignificant.

When we conducted causal mediation analyses for each of the child abuse types, PTSR also significantly mediated the relationship between most of the child abuse types and physical health complaints ([Table 1](#T0001)). This finding was consistent, both when studying abuse types in isolation (ACME, *p ≤ 0.047*) and when the separate abuse types were studied in combination with other abuse types (ACME, *p ≤ 0.001*). The highest mediated proportions were for neglect and for witnessing parental IPV when studied in combination with other abuse types (98% and 94%, respectively). The direct pathway was only significant for sexual and emotional abuse and for witnessing parental IPV.10.1080/20008198.2019.1608719-T0001Table 1.Average direct effects (ADE) of child abuse types on physical health complaints, with the corresponding average causal mediating effects (ACME) linking PTSR to physical health complaints. The model is adjusted for age, sex and ethnicity.  Average direct effect\
(ADE)Average causal mediation effect\
(ACME)  Child abuse typenEstimate95%CI*p*Estimate95%CI*p*Total effectProportion mediated (%)All physically abused2670.00−0.05, 0.060.9680.140.11,0.19\<0.0010.1499.7-Only physically abused118−0.06−0.11, −0.010.0180.030.00,0.070.047−0.03^a^All sexually abused1950.070.00, 0.150.0400.200.15,0.26\<0.0010.2873.0-Only sexually abused1000.090.01, 0.180.0270.110.06,0.19\<0.0010.2154.9All emotionally abused1580.120.04, 0.210.0050.220.16,0.29\<0.0010.3465.4-Only emotionally abused370.150.01, 0.310.0450.130.06,0.24\<0.0010.2846.6All neglected subjects1090.00−0.08, 0.090.9500.230.16,0.33\<0.0010.2498.5-Only neglected subjects32−0.08−0.17, 0.050.1800.06−0.01,0.150.085−0.02^a^All subjects witnessing parental IPV980.05−0.04, 0.140.2900.200.13,0.27\<0.0010.8079.7-Only subjects witnessing parental IPV200.140.01, 0.280.0400.060.01,0.140.0360.2030.7[^1]

Sensitivity analyses showed good robustness of the results, with boundary values of the sensitivity parameter at ρ 0.41--0.53, while the estimates of the ACMEs kept the same sign. For the direct pathways (ADE), sensitivity analyses were performed for all statistically significant results, finding robust results, except for sexual abuse (boundary ρ −0.22) and emotional abuse (boundary ρ −0.29) when studied in combination with other types of abuse.

4.. Discussion {#S0004}
==============

This study highlights the important role that PTSR may have for the development of physical health complaints in adolescents and young adults with a history of child abuse. We found that PTSR almost fully mediated the relationship between exposure to child abuse and physical health complaints. Our findings are consistent with studies from the trauma literature investigating health development following events, such as terrorist attacks and war, suggesting that PTSR may have mediating effects on later physical health outcomes (Bugge et al., [2017](#CIT0009); Wachen et al., [2013](#CIT0050)). In child abuse research, PTSR have been found to mediate the relationship between exposure to sexual abuse in childhood and subsequent health risk behaviour (Hannan et al., [2017](#CIT0025)). No other studies that the authors are aware of have studied the mediating role of PTSR on physical health outcomes for child abuse exploring potential effects of different child abuse types. Thus, the current study may contribute to an improved understanding of the pathways linking child abuse with physical health.

We also found a consistent mediating effect of PTSR on physical health complaints for all child abuse types. Child abuse is a concept that comprises a variety of childhood experiences. Some but not all types of adversities fall both within the trauma and child abuse categorizations, such as sexual, physical abuse and witnessing parental IPV, representing threats to physical integrity. Nevertheless, an interesting finding was that PTSR accounted for a large portion of the effect on physical health complaints among the abuse types not obviously considered as a direct trauma, such as emotional abuse and neglect. This can be understood by looking at previous research describing the link between noncontact abuse and PTSR. For instance, features of emotional neglect, such as the lack of protection or supervision from a caregiver, are associated with PTSR (Dias et al., [2017](#CIT0013); Widom, [1999](#CIT0052)). Additionally, emotional abuse, in terms of being repeatedly ridiculed or put down, is shown to have equivalent symptom frequencies of PTSR compared to physically and sexually abused subjects (Dias et al., [2017](#CIT0013)). Although there may be several reasons for PTSR to develop for the different child abuse types, findings from the current study suggest that PTSR may be a common mediator in developing physical health complaints in child abuse victims, regardless of abuse type. Thus, our results indicate that PTSR following any type of exposure to child abuse should be considered a risk factor for later physical health complaints. For some of the child abuse types, PTSR almost completely mediated the relationship between abuse and physical health complaints. However, for sexual and emotional abuse, we also identified direct effects between abuse and physical health complaints. This result suggests that additional pathways remain to be explored in understanding the complex relationship of how child abuse relates to physical health. Nevertheless, due to the low sample size for abuse types reported in isolation, sensitivity analyses were not robust in these subgroups. Hence, interpretations should be made with caution.

Consistent with the growing literature that cumulative childhood trauma predicts increasing symptom complexity in adolescence and adulthood (Annerback et al., [2012](#CIT0004); Cloitre et al., [2009](#CIT0012)) we found that the mediating effects of PTSR were most prominent on physical health complaints in individuals reporting exposure to more than one child abuse type. Thus, to summarize, our results suggest that exposure to different child abuse types has more adverse effects on the interplay between PTSR and physical health outcomes rather than exposure to any particular type of child abuse. This finding also illustrates an important point in child abuse research demonstrating that failure to account for exposure to other, co-occurring types of child abuse commonly leads to an overestimation of the effect of the single types of child abuse on health outcomes (Finkelhor, Ormrod, & Turner, [2007](#CIT0017)). The current study addresses this gap by accounting for additional child abuse exposures when studying the mediating effect of PTSR on physical health complaints.

4.1.. Implications {#S0004-S2001}
------------------

The finding of PTSR as a possible mediator of physical health complaints in adolescents and young adults with experiences of child abuse is important, suggesting that early identification and treatment of PTSR may effectively prevent the development of PTSR into physical symptoms. Likewise, individuals presenting physical health symptoms of unknown origin in primary care may benefit from the identification and treatment of PTSR. In fact, treatments targeting PTSR have been shown to be beneficial to sleep impairment and self-perceived physical health (Galovski, Monson, Bruce, & Resick, [2009](#CIT0019), Stevens, Holmgreen, Walt, Gengler, & Hobfoll, [2017](#CIT0041)). Physical health complaints of unknown aetiology accounting for a large part of the burden of disease, are difficult to treat in the health-care system and are costly for society (Barsky, Orav, & Bates, [2005](#CIT0006)). As emphasized by the current study, PTSR and physical health complaints are closely related, warranting a balanced approach between biomedicine and psychology when treating patients with physical complaints of unknown aetiology following a standard medical assessment.

4.2.. Strengths and limitations {#S0004-S2002}
-------------------------------

This study had several strengths. The community sample made it possible to include individuals with a spectrum of child abuse experiences and thus provided new knowledge on the less studied types of child abuse (emotional abuse, neglect, witnessing parental IPV) that are typically unreported to authorities. The broad assessment of child abuse provided reliable accuracy of the exposures. Another strength of this study is the use of behaviourally specific questions to measure child abuse, which has previously been shown to improve the sensitivity in assessing child abuse experiences (Fisher, Francis, & Turner, [2000](#CIT0018)). The possibility to use data from two different time points, along with the retrospective reports of abuse, allowed us to test the hypothesized mediator. Causal mediation analysis including sensitivity analysis represents a methodological improvement in making it possible to assess the robustness of the results. Sensitivity analysis showed good robustness of the results. Missing data were minimal.

Nevertheless, there were some important limitations of the current study. Child abuse was assessed with a retrospective self-report, which may be biased by factors such as poor memory and current mood. Moreover, the retrospective assessment of child abuse may have resulted in recall bias in terms of overreporting of adverse events because individuals with poor current health status may recall their experiences of child abuse better than individuals in good health (Fergusson, Horwood, & Woodward, [2000](#CIT0016); McKinney, Harris, & Caetano, [2009](#CIT0039)). Moreover, the study did not investigate the chronicity and severity of the abuse in relation with PTSR and physical health. We have conducted the study in a presumably healthy young community sample, in which we found generally low levels of both PTSR and physical health complaints. Thus, further research is necessary to determine if our results are generalizable to more symptomatic samples. On the other hand, a negative selection bias may have increased our estimates, as individuals with health problems following abuse histories may have found it more relevant to participate in the current study. Similar to many longitudinal population surveys, attrition was also a factor that could further lead to biases. However, previously conducted population surveys on abuse and violence have shown comparable attrition rates to that of the current study (Amstadter et al., [2011](#CIT0003); Turner, Finkelhor, Hamby, & Henly, [2017](#CIT0049)). Another statistical limitation was the low sample size of study participants who only reported exposure to one child abuse type. Moreover, causality is difficult to establish, and the influence of other possible common causal factors was not examined in the model.

Assumptions of causal directions are uncertain and necessarily have to be based on theoretical arguments in non-randomized studies. Still, given these assumptions, we have obtained estimates of mediated and direct effects with clear and consistent interpretations, and the sensitivity analyses indicated robust results. Because physical health complaints were not measured at wave 1, we were not able to test a model with reverse causality. We could not exclude the existence of common causal factors influencing both physical health complaints and PTSR, although we did adjust for age, sex and ethnicity. Thus, the results need confirmation in future prospective studies.

5.. Conclusion {#S0005}
==============

The current study indicated that PTSR may be an important mediator between child abuse and physical health complaints in adolescence and early adulthood. Thus, health professionals should be aware of the role PTSR may have in maintaining or exacerbating physical health problems in victims of child abuse. Further, these findings may be of interest in the development of treatment interventions aimed at addressing the long-term physical health consequences of exposure to child abuse, warranting a balanced approach between biomedicine and psychology.
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[^1]: ^a^Percentages are not shown because the estimates of the direct (ADE) and indirect (ACME) pathways have different signs, so the interpretation of percentages has no value.
